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Mikio Aoyama* & Ryuso Tanaka**: Notable chromosome 
numbers in Cymhidium lancifolium, C. javanicum 
and C, nipponicum 


Cymbidium (Orchidaceae) includes approximately 50 species. Chromosome 
numbers of most of those species have been reported: 2n=40 (Tanaka & Kame- 
moto 1984) except for 2n=38 in C. lancifolium (Tanaka 1965, Mehra & Sehgal 
1978) and n=19 in C. macrorhizon (Mehra & Sehgal 1978). The somatic 
chromosome numbers and the morphological features of the chromosomes of C. 
lancifolium and. its allied two species collected in Japan and its neighbouring 
countries are reported in this paper. 

Materials and methods Somatic cells in root tips of C. lancifolium and C. 
javanicum and those in rhizomes of saprophytic C. nipponicum were used for 
cytological investigation. Taxonomical treatment of these three species followed 
Maekawa (1958). But, Seth and Cribb (1984) treated that C. javanicum and C. 
nipponicum were synonyms for C. lancifolium and C. macrorhizon, respectively. 
The plant materials used were collected in natural forests shown in Tab. 1. 
Chromosomes were observed by the orcein staining method previously reported 
by Tanaka (1959) with a slight modification: actively growing root tips and 
rhizome tips were cut into small pieces of about 2 mm in length and were im¬ 
mersed in 0.002 M 8-hydroxyquinoline for five hours at 18°C. Then, they were 
fixed in 45% acetic acid for about 10 minutes at 5°C, and were macerated in 
the mixture of 45% acetic acid and IN HCl (1:2) for 30 seconds at 60°C, be¬ 
fore they were stained and squashed in 1% aceto-orcein. 

Results and discussion The results of chromosome counts were shown in 
Tab. 1. Twenty plants of C. lancifolium from 11 localities (10 in Japan and 
one in China), had 2n=38 chromosomes (Fig. lA) except one plant from Kou- 
zushima Is., Tokyo Pref., Japan, had 2n=39 chromosomes. Thus, this species 
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Tab. 1. Locality, number of plants and chromosome number 
in the three species of Cymbidium investigated. 

Species 

Locality 

No. of 
pis. 

Chr. 
no. (2n) 

C. lancifolium 

Kouzushima Is., Tokyo Pref., Japan 

1 

39 


Dougashima-cho, Shizuoka Pref., Japan 

1 

38 


Ipponmatsu-cho, Ehime Pref., Japan 

1 

38 


Mugi-cho, Tokushima Pref., Japan 

1 

38 


Tsushima Is., Nagasaki Pref., Japan 

1 

38 


Minaminaka-gun, Miyazaki Pref., Japan 

1 

38 


Izumi-shi, Kagoshima Pref., Japan 

1 

38 


Hetsuka-cho, Kagoshima Pref., Japan 

5 

38 


Yakushima Is., Kagoshima Pref., Japan 

4 

38 


Amami-Oshima Is., Kagoshima Pref., Japan 

2 

38 


Taiwan, China 

2 

38 

C. javanicum 

Tsushima Is., Nagasaki Pref., Japan 

1 

43 


Yakushima Is., Kagoshima Pref., Japan 

1 

38 



1 

57 


Taiwan, China 

3 

38 


Himalayas, India 

2 

38 


Sabah, Malaysia 

1 

38 

C. nipponicum 

Mugi-cho, Tokushima Pref., Japan 

2 

38 


seemed to show 2n=38 commonly throughout its widely distributed areas. In 
all of the plants containing 2n=38 the chromosome set at mitotic metaphase 
showed a degradation of chromosome length from the longest (4 /zm) to the 
shortest chromosomes (1.5 ^m). Most of the chromosomes had centromeres in 
their median or submedian regions, except two chromosomes which had cen¬ 
tromeres in their subterminal regions. The plant containing 2n=39 chromosomes 
from Kouzushima Is. showed no distinct chromosomes at mitotic prophase and 
metaphase. No heteropycnotic prochromosome at resting stage was observed in 
this plant. According to morphology and staining features the extra one 
chromosome seemed to be supernumeral: 2n=39=38+l supernumeral. The 
chromosomes of each resting cell formed several small chromocentral blocks, 
chromatin threads and chromomeric granules scattered in nuclear space. Thus, 
morphology of the chromosomes at resting stage was categorized as the simple 
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Fig. 1. Photomicrographs of somatic chromosomes at mitotic metaphase. A. Cymbidium lancifolium from Taiwan, 2n = 38. 
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javanicum (B. from Taiwan, 2n = 38. C. from Tsushima Is., 2n = 43. D. from Yakushima Is., 2n = 57). E. C. nipponicum from Mugi- 


cho, 2n=38. Bar indicates 10 ina. 
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chromocenter type defined by Tanaka (1971). It was clearly different in resting 
chromosome morphology from other Cymbidium species containing 2n=40 
chromosomes which formed many large chromocentral blocks as the complex 
chromocenter type by Tanaka (1971). 

Among nine plants of C. javanicum, seven from four localities had 2n=38 
chromosomes, while one plant from Tsushima Is., Nagasaki Pref., Japan, had 
2n=43 chromosomes and the other plant from Yakushima Is., Kagoshima Pref., 
Japan, had 2n=57 chromosomes (Fig. IB-D). The 2n=38 chromosomes at rest¬ 
ing stage and mitotic metaphase of C. javanicum were similar to those of C. 
lancifolium. Among the 2n=43 chromosomes of the plant from Tsushima Is. 
five small chromosomes formed darkly stained chromocentral blocks at resting 
stage, and condensed earlier than the other chromosomes at mitotic prophase. 
The staining features suggested that the five small chromosomes were regarded 
as B-chromosomes and thus the 2n chromosome number as 2n=43=38-l-5B. 
Since among the 2n=57 chromosomes in the plant from Yakushima Is., three 
each of the medium and small-sized chromosomes characterized with subterminal 
or submedian centromeres were found, the plant was considered to be triploid 
with the basic chromosome number of x=19. 

Two plants of C. nipponicum from Mugi-cho, Tokushima Pref., Japan, had 
2n=38 chromosomes. Morphology of the chromosomes was found to be similar 
to that in C. lancifolium in shape at resting stage and in chromosome length 
and in the position of centromere. 

These results and the previous report by Mehra & Sehgal (1978), suggest 
that C. lancifolium with 2n=38 seems to occur widely in Asia. In addition, it 
was found that C. lancifolium, C. javanicum and C. nipponicum also showed 
the same karyotypical features in chromosome number, condensation at resting 
stage, size of chromosomes and position of centromere at mitotic metaphase. 
Many experiments by various orchid breeders showed that most of the species 
of Cymbidium can be easily crossed interspecifically (cf. Sander’s lists 1987). 
Furthermore, the cytological investigations and the hybridization data suggested 
that all of the interspecific hybrids were readily made in combinations among 
the species with 2n=40 but were not made in combinations between the species 
with 2n=40 and those with 2n=38. Thus, the occurence of the chromosome 
number of 2n=38 in Cymbidium could be a key to detect and clarify genetic and 
cytotaxonomic relationships in the species of Cymbidium. 
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